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ABSTRACT : 

PURPOSE: To improve the controllability by deciding the 
control value in 

consideration of the rotation frequency and the converting 
direction of the 

valve operating timing of an internal combustion engine, in 
this valve 

operating timing control device in the internal combustion 
engine . 

CONSTITUTION: In this control device to convert the valve 
operating timing 

by converting the rotating phase of a camshaft to a 
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crankshaft, a means 1 to 

detect the operating condition of an internal combustion 
engine, a means 2 to 

decide the adequate timing of the valve from the operating 
condition of the 

engine, a means 3 to detect the phase difference of a 
camshaft to a crankshaft 

so as to grasp the present timing of the valve, and a means 4 
being the control 

value deciding means to make the present timing in an 
adequate timing, and to 

decide the control value depending on the present timing, the 
adequate timing, 

and the rotation frequency of the internal combustion engine, 
are provided. 

Furthermore, a means 5 to discriminate the converting 
direction (spark advance 

and spark delay) from the phase difference between the 
present timing and the 

adequate timing is provided, so as to reflect the converting 
direction for 

deciding the control value. 

COPYRIGHT: (C) 1994 , JPO&Japio 



04/29/2004, EAST Version: 1.4.1 



(19)B*BM«lFJf (J P) (12) & ^ j£p |^ £ $j[ (A) 



#^¥6-159021 

(43)&MB 6^(1994) 68 7 B 



(51)IntCl.' 
FOIL 1/34 

F0 2D 13/02 



Z 6965-3G 
C 6965 -3G 
J 7049 -3G 



F I 



&Si»# *S# 2 (± 9 H) 



(2i)tM#? 


!Rffii¥4-320026 


C71)ttj«A 


000004260 














(22)aSB 


¥$4^(1992)11^303 




ftmw&iBmm 1 ti 1 








(72)38^ 


mm ±» 










xsmmimm 1 ts 1 #mj 


B*H 


















ttA KM 










g^»>ij@t}jHsaHi i ts i #* 


B#S 
















(74)f^aA 







(57) 

ft:, «fc*>*4 $ v^fcjKE^-r $ yftnimm^ 



mm 



tiro* 



04/29/2004, EAST Version: 1.4.1 



1 

a xtfmmmcom^< 1 t> wwi**-**)^ $ y/ 

(1) k. 
*a ( 2 > t . 

mmitwfj s >7*mms.t4 $ ym-r 

4$y^. MEM ^y^fcl^frlBrtMM^IeliK^ 

SWkS^t. UIB*^»OllWE-CIHBlSfift#«)SI««! 
fc JtfBWJdofliJwflK k fc v v$**i*»-2ftf>M 5 y/ 

m (2) t, 

t^){affl^$:a(cll»S&ffl<7)^K^[6]S-W»iJ-tl»#g 
(5) b, 

«^v^-C««8*i**»(4) k, 
[000 1] 

<0BI»aifc J:lflHB««<ort, >Kr< fc fc-#tf>M $ y 
[0002] 

[«**>««] #»«sm $ >mwmm (armz 

HEiT. S'Uy^rtfcfcltas^^fcitfttiSSW 
£fi±£tf££*^fcW*>.& <> *tf>fcfcK#MW§SI 
li, ^5y^ttt«"t*/rA<^)|inEfiMii3ei6J:3 

©m#fc J:tfSWl*M>i*KJ>*< k i>-UcD®ft?4 $ y 



(2) ftm^-l 590 2 1 

2 

[0003] tiE**>#iBmgKti. miimw$&6 1 - 

2 6 881 o#K*$ftTw&. i^iatrli. ??y 
^«fcH«!laB&t6*Ar-Uk*<0*Attk<0ia(c. 

\,zmhV)V9ZH-z.X\ih. ZtUZk*) turner)® 

wmzwmzix* t^r-vbtmbnmnmo. 

10 [0004] *fcttE*JflirVfc#IH»8iIfc:WU 
MffiMflttrifestlffllH 1 1-305 1 1 2-»fcjj*$ivO> 

h. znxmt. mEgmtzm&mmnmi. $*i 

*iaaiXxyi/yigfeSc*^^i!i?4<7)tt«^«i^L. # 

KiZZolzlX^h. 
[0005] 

20 wrswc, mtmmmsm^tzm^. immmu 
^yisycnmzz *)wmztiZ><nx\ 
isynm&mzititxmitixi&o. lt:tf->X.t: 
b ixy~;y<?)im#Bizm'Jzmmm? 4 5 y?* 
^LTt, zmmwtmmmi^xLt 

Mi s y7zmftmwwmPiMW?& t s . 

Rl. Mttf^^y^tt^l-S^Att^HHsfifflSr^i. 

30 sire 1 k mmwb x-i&mb-f am 

[0006] *»3Hi. fli&Mff<0iHfltt«4±»Smk 

fc«»Ptt*i8Rt* zbzmiombi. mmma 
m&zb$&2v>mbLx. ^<ttv^*v- 

40 1jZmSZt&i><0X't>&. 
[0007] 

iz, muz^tmmmmmti. *®mzxti 
if. ±.mucDmzm&-t&tzMz. ?yymiztt 

ximztizfr?m!imzrmftmw%< 1 1 v> 
-m*— *o^-f $y7z%z.&jmft?'( iyrww 
mmzti^x. imm<n®^z$&xmmmi&m 

ffl"t*jM6«!B«iaj¥Rlk, £*SiettiB*»c±E 
50 #<7)SSjE^ S y ^Sr«tott*«E^-f s y /«St*R 



04/29/2004, EAST version: 1.4.1 



3 

2 k. ±Mi-77ymizm-z>t>j>m<r)®$i;m£t:® 

mMms&mzwm. mmmzzmtf. m.<?> 
?4$.>y, we? 4 $>rtsiv?4 $>7$&zUfo 

fc. ±EPfBW£i!dW*fctf>eUU JbEMWIifeJ&f 
S4*». «fc«)*>f5y7\ jffiE^-f SV^. PttHSH 

<I£$£t4J:3fcfSj£$*i.4. 
[00081 

fcj: 0 . 3&9?4 5 y?frt,MiEf4 5 y/WOtt 
4tM«Mil^#«M3*u ^0IfflWi6jfc«-3#il 

4. 

C0009] 

[HM0J] #?|BJffcG&4g 1 «0ll«»ffii££[l2 Srffl 

4fctf>0#4l«§SH?*4. #gBii. #»rf|s*>f $y 

k. YffiMiaiO (1TF ("ECUj . A> 

7**4 $y^nT£&3 0. ifiEIEiija5 0. #2^*7 

h^SfiS-fe^-9-8 0 (jaa r^A<4s-fey-f j tv^ 
o) w?y>?*s*7h%&im±y*8i (am 

[ooio] ecui o ttt. •fcyiNl-fcWrtJJtflW 
«l-9flJ*tffdfc«K0AHl*lil»l 1 . A7Jft#£S 

*IEttL"CtJ<fcftOROM 13, )$£XSm»T t -f& 
-HWEflrt" 4fctf>«9RAM 1 4#2Ht4*iTVi*. AJU 

tibss 1 1 tii. tttciNff 4«ffifB»a"fciBiifi#£ 

[0011] 02 (ctt'V'f ytii±1r&cr>x.vi;>tf7r,Z 



(3) ft§»¥6-l 590 2 1 

4 

A^t7h22, 2 3±^AD-^24, 25fci>) 
ECUlOJi. #i>S/-\r7h2 2jfi&fcffi 

7h2 2<7)lHl!EfiM^fflfi-r4. ifcECUlOtt, v 

•J y^nF*ici»s*ifc^ {fig-fey-ifs i 
*A*U ?7^i"v7h (GK«tirf ) ABnEffiSS 

\£*t9Tt7&. Bftffi&BR?A. afctt**?***) 

io [0012] ecui ouu xy-sycoimm^kix 

A^LTxyy-y<7)m^tt®^ffig-r4. ECUI 

■CttflKUfcv*. ecui oa>6«a»WI#«L 
4nffiia&g|5fctiJ7i£*u * 4 $y^ne»3 o 

5TT4. i»BraE»3 0tt**A»2 2*fctt2 3k« 
£*>3*u ^2 0*fctt2 1<3lMW J «HM.4. 
20 W, H2CiIVirUR9K>mMb^X>icfUl#2 0(C 
(OX- srgM 3 0 £5*3 *VC vv& . 
[0013] H3tt. i<O^S!3 0«1tJfc£SLTH 
4. TOfl30fcJi, i]2±\/*? 7 b 22b JJOl' h 3 1 "C 
H£S*lfc*A|»aW3 2, ^^y^7h2 2k^AW 
mt 3 2 fc eo^tc. ^Ay+7h <^$iltfr|6]fcJgtMfc 
Be^S#ufe^r-U3 3. ^AWS5ft3 2k^Ar- 
U 3 3 i:^T'*Ayt7 h0M#l4i^B^t4>f>nBM 

3 5*%4*l4. ^Afflgl5«3 2c^h^ffiC(i Hi? 
30 It j te»*SF*lfc^»X7 , 5-f y 3 2 ajW*«3*l, + 
ratt^W 3 4 Ortft^ 7°7-fy34ak^'J* ;H«^ L 
TV^4. +^f4g?»3 4(i. t^jmB3 4bT. FW 

3 3bk^l»*;Hi^tTV^4. 
[0014] «{}3 4<0«a5fc*i/h€ER««<0«I 
3 4 c *>*18^$it. *-^K7 'J y^3 6 k»*# 

Sifc*4, i^ryy^3 6(ie^hy3 5fcH^§ 
#itv^4. txhy3 5li'\Wy?37coftmftXlt 
Wffltmzh*)* vxyyvy?3SZftLXti^* 

40 7 Y<mfimzw®zm%tf^mm^mzmtfL%iix 

V^4. A-7yy^iOlHia53 7a{i. yij^7h'i« 

e^3 9 t^hTiuesiiTv^*. ttv^vyy 
ftrnzimzm o «wt 4>ix, +fawgw 3 4 

L■CV^4„ y\^^*y^0llfi37bkt^hy35i:<Oia 
fctiS l <o?toES4 1 )WBiSS*iTii 0 . £ K*fflm% 

m*k* jjmm 32k mum 2 cr>msm4 2 *» 

#JSS*ITV*4. iilfe«lES4 1. 4 2fcti, f**f 

[0015]ffi4»JSfc*JV^T. XrA«S»f3 
50 2, +SSK«34fc<t^*Av-v7h2 2(i. *A7- 



04/29/2004, EAST Version: 1.4.1 



5 

i, 4 *X'\imiYiV9 

.1 ftfc J: 0 "ft£gB 3 4 a ^ AH 7 b 2 2 (Cff 
1i k.y\7Y 22* ZomWl^z 

LT^ftk*K+IBBW3 4*Bte«fcm»tTfflil3* 

*AxA-7h2 2* { -e^@!|g^|6l{ClfllffilL?ti: 10 
^AxA-7h2 2t^Ar-';3 3^ffl*f{a 

■o*OI5W6fflffi*n»*>ft. £fl£J:r>;$A:^7h2 

2Cftifflil£tt&U +H«ra3 4£lt£fflfciatf*-tS 

[0016] ^COJ; 3 (c4<ISIMam3 4 5r^»? 
■fr*i*EIH»»5 0£RW*. ttERttffitt. xy>-' 
>Wzfoh*4)VJ*>bl, fflSXVT52, XT-)l 

#53 imtxm&ztii: msxvr 5 2«. -eop 20 

5 1 rtofHBHili, fflE&tfyrs 2KJ: 9E&$tu x . 
5 3 Zft LX&mKM4 1.42 ft 

I). 

[0017] 53 tt. ECU10 *»4>OMW 

J: 5 4,5 5<7)HBPB$rffV\ &H&ES4 

1. 4 2t^A-r-g»^»?ififts-istff-rs. i^Mfli^ 

iB^t LT*aa}*3fU AT-fist&iWJA K=M 30 
7-;U#rtcoW5 7«i. Z<r>W8mz®.->X*<rMfi$\ 

fciis. mmzztii,zm-hv?->x7vyr5 8 

(UTmz rx7V>?i b^o) lz£ >0W±2ti%tf 
4>4H*a»5 4, 5 5frflHHW-*. 
[ 0 0 1 8 ] 04 Ji. X7--A#5 3<0»fettJBW£jft 
I/O**. H4 ( a) tt?A-f^J|#0%tf>M*HI* 

(i, *7yv/5 8fc£9:£«lfc».ibS*U iftffl?5 5 

4 2fctt&$fu -*o«iffiS4 lrt^fHSMrti. iiE 
«54SriiLT^'f;^V5 ltCMSfLS. 
03<3i*ES4 2<oS»Wfc*:U +BBW«f3&«H£)5r 
flfcHRrti. 04 (b) (i[5I5 0%co4t®$:^LTV^ 

t imti<r>WS8 5 4,55 SrfttcWM-T 6fflBTo 0 
£V\ MSEM4 1 , 4 2 tcf^ffiRfi(i«t*&$n-T, 03 

izm&m®mim&<vttmmf?$>. 04 (c) 

ttHl 0 0WDtt»fc5*l/O**. ifOi^, ?fiEf5* 
CNTRL = PCNTRL + ICNTRL 



(4) ftH¥6-159021 

6 

* 4tdmzft§Mmtiszti&. ztuzi offfimim. 

*4 1 toE£4 2rt<OfEBlilMi, W5 7rt 

^fii*S&5 9£MLT*>f;W^5 1£M§ftl>. 

03O?4Eg4 1#J£*U #HWS5tt3 4£0 
ttSrifOfcB»S*ft. ^W«t3(cLTECUl Ott, r 

U #«ffiatcttlM-6ilUI*«I9W6. iter a 
-r-fJt=0, 50, 1 00%<9ffi{2:, a<1/l,56kA 
7'J >^5 8*Ottttfc J: 03Eft^*I 

[0019]^, mmmz j m%mmmm 

. «*M»tt, «£if P I D 7 ^ - ? 
MfflHckDHfrSfi*. «. *HJfiWT(iiS^#(cov^ 

[0020] 05(^^70-^-^- hSr^L. i<D;W 
—7-yJiE C UOC P UrtT^rSflrlSHffCW oa^joa 

-9-. ^A{as-«rx^w#a-fey-t*^xy>->oaiK 

«SSfl^* «. Kiaf'yTl 1 OX'it. Ztlt> 

AVPX-fO, ^Av-^7MHlteftJSt,^»^X-f-P 
^tli$^l». 06 (b) «. ^5y^^ J c7ht^L-C 
^H7h«fiiW> -t=Sr*>%a^^ S^Wi 

[0021 ] (XtCXx-yT-l 2 OX'!;}:. H 1 0 0T'A73 

asj kv^3) sr^-rs. zwmnmi. mum 

HZTFtXolz. xyiy'ym&t. xy=Sy%mztt 

f&-mx2m&t<7)2mt-?>y7*m^xv&zii 
s. a^jg(9i 5r^f*, xf7ri3om hi 

cOi^^i =ex-*>tUiX7-/71 6 0*«WfS<i» ± 

S. 4^C(9i *^T'J>il{f. Xf7ri4 0T^I 
H (^1 -<9) |SJ 1 5 0tCfcV>T-e^^ 

0) . 

[0022] :***WfcfcVvt±iEfW«fBi, fflliljfP 
I D$iJ»(it LT, ( 1 ) tSctlHWiffa r CNT 
RLj X-m^tlh. 

+ DCNTRL ( 1 ) 



04/29/2004, EAST Version: 1.4.1 



(5 

7 

ZZX' r CNTRL j . r ICNTRL j , I" DCNTRL j 

J§ftt?* 0 WTO* o fc*ffl$a* . 
PCNTRL = PGAIN * ERROR 
ICNTRL(i) = ICNTRL(i-i) +IGAIN * ERROR 
DCNTRL = DGAIN * A ERROR 

ft. TERROR jliagftS^i tmf7)ft%.et<?>& 
(18114) X'hh. ttz r A ERROR j It r ERROR j <D£ 

ERROR =$1-6 10 

A ERROR = ERROR ») - ERROR (i-i) 

£fc r PGAIN j . flGAIN j , r DGAIN j {J, *tl?tl 

mm&. m.mmznmthy^yx'h 

S. ZLXZWyte. x y isynmmzfc txmfe 
£as. Ciafct «4*Jffllfc:J: l )±Ei*Ea(=*A-f4 

f«Kiii*£isiw**i:&, mExyrinmjjWJiyisy 
2mti<o*m&t-it:*>£.fti. ±Mi&y4 y\t. x 

tOO 2 3] ClcOidtC, Xf'vTl 5 0T'@S£l£<9 
#Kfi-ftfJ:fj£ai>. Pi. &#Kxy^oS!|&tt<I# 
Mi. |S|i 2 0ic*jv^r, flS«r*>BS8«0i \<zmw 

ffl®tfm8.zti&. 30 

[00 24] i»c, *fKBtflS*»2<OSIit0!*»"flt 

+imw. ^mmzm^mmminm-rmm 
&ntxm&zti&. cit&tt±EEcurtfc*tes*i 

[00 25] *8Mfc8V>T t-?-^0J»ffl r CNTRL j 
[0 0 2 63 MS. #An-?#©&#£IH#$-£Sfc 

m&mmn^ iumzm<. mz, m#?-t $y 



WfBBTS-l 5 9021 

8 

r>xmmm®&. mmmwiinzitKxmmiz 

[0 0 27] 08li. *mmzi&2>fflW<7>7V-**r- 

hx-bi. zomyv-j-v-hit. mi womb 

mm. E C UOC P U iTOKgPHMMcffl 0 
ill.. -eL-C^r"/7*2 0 0~2 3 0Ji. 05COXT / 
71 0 0~1 3 0fc»lW*. * 
7o-f-^-H4±Efff 1 <OHte0<lcO7n-f-v- h fc 

[0 0 28] B8<OX7^7*2 2Ofc*N.vtBWl*0 
1 tfikfeZtlfz®. Xr-x7'2 3 0T1i. 5t£<9ftJ£0 
^SiS^^i fcJt$£aS. ^<?)t#(9i = <9T'J>a 
7 0#Hff$a, JS£tf)#»rf1^ --f 5 y / 

^(9^i§^{C{iXT-y7'2 4 OtCfcV^ 

*mmiz&^mmim*mm®frimm 

til. o2 0»i ><9««^t{iJtflM«i:*«0SfL. 
Xr-y72 5 0T'«#$Wffi#&5g£aS. *fc. <?i 
^flW^CttSaMiPfcflHISa. Xf772 6 0T' 
*«SfcflJ»<I#ift£3aS. iiTi«ES*ii4HH«i 
ffifcL IMtDiolzP I DWaMrcS-iWu <ia£& 
J&tft#^ytt, WfflSa ( ROM) fltfJM 

a^ftsrti^-f v^aftMfflifiKoy^ y± o i^^v^ 
280 T'j±#^r -y rxy&ztitdmmmstf} § 
a. m>. mn&0T imb->tz^z\t, xf^r 

[0029] ztuzxmmm, mnmmti^tim 
mizfflw®vm%ztiz>t:it>. mmmzmm< mz 
iKm®&&xmjE%mmm<o®mtfmfitX'Z 

s. 

[ 0 0 3 0 ] **8fcflk4ff* Lv^Uffi^J^St 

&zt%<n*o$m. $mmmx't>&. mta. m 
6&fii,t:A&e\t* ? z ?y?mmft%.ti]J±i'*yY 

Wtc^^OJI (DJWWctJftSfflWftSU) 

siitftn* 7 -f - hv\'.y mwt tx p i dmispstSv-v 

PSIffli, 1 0J»fcJ;^D$iJffliort. ^< t fc l 



04/29/2004, EAST Version: 1.4.1 



(6) 



^¥6-1 590 2 1 



1 0 



mft/mnmz is ttd&wmny&iz-o^xmw L£ 

wummzmtxyj yiw^Lmmmm^thzb 
i>*it&vs>h. ttzmz. *mmmx'\i-5®ffltb txm 
s.mmmmm^*K ^-mm^mmz^m 

[003 1 ] 

mwnmmfeizxyisymffi&mxLtzztizi. 

*u xyv>rt<DifiA^, 8BWtf±*<9xy;;y 

£«a la; c t iz x o . mmma & t/mmm 
cQMffl&tf^ivi t m uoisx-mMzti s tm^tvf 
mm? 4 $.y?Rm-^y vrmtitzti, ztuzx 
y) . x > ^vrtcoiRASWsatfSKea*^ < * o x> 

z t iizi. mummfimizn^ti. -moim 

mi ) *mizmmft?4 $ymmm-m 

[02 ] *ftmz*&ii i ^mmm^tmmxh 
s. 

[03 j itmm.zmhKfr?* * s ^^Tirae***? 

ffi0T'£>l>. 



[04 ] *mmizmhx?-frm-thmm&* 
iwmx-ht. 

[05 J *IKBt«6*10Wlfflfcfe»t«HBfl!7D 

[06 3 ^HMWiKfctts^^y^ias-fey^-f 

[07] *^flfcfctvCffll^*lS23Crc-7-y:rtf>- 

[08] #&Hj§t$i> m 2 ngmmizmt -«? o 

10 -f-v-hSr^rf. 

lO-^FfflffllKK (ECU) 
2 0-» 

2 1--JWR* 

22, 23-*A-/A-7h 
24, 2 

3 2-aAlWW 

3 3- -^Ar-'j 

3 4-+BMWIt« 
20 3 5-h'^hy 

3 7/\*; : Jy? 

4 1 , 4 2-faEM 

5 2-»E^yr 

5 3-X7°-^# 
54, 5 5-86S* 

5 6 -'jxryu-y-< h*3>f/i> 



[0i] 



[06] 



ana-*-* 5 >r 



I $P93tt 



n 



(HIIES0, 1 



n 



(a) 



(b) <£fti$) 



1 


n 


n 













04/29/2004, EAST Version: 1.4.1 



(7) 



#m¥6-l 590 2 1 




(a) 



(b) 



[04] 

MHES42 tt(ES4l 




54 58 



>-o-o--<£ ] 

rr3 



t 




[07] 





-4- 




e T si 




1 

— T-- 




! 0TC2 




9t31 


! 6T32 


! Or 33 | 


0T21 


! 9t22 


| 9l 23 1 1 


0T11 


J 6T12 






04/29/2004, EAST Version: 1.4.1 



(8) 



HH^-l 590 2 1 



105] 



C START ) 

| 100 



110 

V 



I 



120 




170 



( RETURN 



04/29/2004, EAST Version: 1.4.1 



(9) 



8fH!PP6-l 5 9021 



[08] 



( START ) 



200 



1 


. 









210 



220 




1 



270 



280 



v 

( RETURN ) 



04/29/2004, EAST version: 1.4.1 



